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DETAILED ACTION 

Request for Continued Examination 

1 . The request filed on September 22, 201 0, for a Request for Continued 
Examination (RCE) under 37 CFR 1.114 based on parent Application No. 09/41 6,098 is 
acceptable and a RCE has been established. An action on the RCE follows. 

Claim Objections 

2. Claim 31 is objected to because of the following informalities: on line 1 6 and 1 7, 
please delete "devices" after "adjustable", and add -- device --, since only one capacitor 
(interpreted as claimed variable adjustable device) is coupled to the crystal oscillator 
604 in Fig. 6. 

3. Claim 34 is objected to because of the following informalities: on line 1 0, please 
add -- used -- before "locally". 

4. Claim 35 is objected to because of the following informalities: on line 1 0, please 
add -- used -- before "locally". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 1,4, 15, 18, 34, and 35 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fouche et al (US 5,313,169) in view of Frodigh et al (US 5,726,978). 
a) Regarding claims 1 and 1 5, Fouche et al disclose a device adapted to be used 
in a communication system, the communication system using one of OFDM, NBFDM, 
DMT, FDMA and TDMA (OFDM receiver shown in Fig. 2), comprising: 

means for detecting (FFT 25) responsive to a continuous comparison of received 
and detected signals (in the receiver) a comparative offset between respective common 
frequency references used locally (Fig. 1 , PLL generates reference signal; Col 2, L12- 
17) by (the receiver) in at least one first signal transmitted, wherein the common 
frequency is a carrier frequency and a sampling frequency (block 213 and 23, Col 1 0, 
L30-38); 

means for adjusting (FFT 25 and 26) the common frequency in accordance with 
the offsets detected responsive to the continuous comparison of received and detected 
signals in at least one second signal to be transmitted to correct for an error in the 
common frequency reference used locally thereat (receiver receive signals 
continuously), so that the effects of the offset to be perceived will be substantially 
reduced in preemptive manner, the second signal to be transmitted being thereby 
adjusted to be in substantial frequency lock with the common frequency reference 
(same detection and correction for carrier and sampling frequency offset technique 
apply to the second signal; Col 10, L30-38). 

Fouche et al disclose estimating and correcting for carrier frequency offset and 
sampling frequency offset in an OFDM receiver system, but did not explicitly disclose a 
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plurality of remote transceiver units operable to communicate in continuous bi- 
directional manner for the direct exchange of information with a central transceiver unit 
disposed remotely therefrom using a common frequency; and wherein the common 
frequency is a carrier frequency in a first remote transceiver unit and a sampling 
frequency in a second remote transceiver unit. 

However, Frodigh et al disclose a typical OFDM communication system, 
comprising a base station (200 in Fig. 2) and a plurality of mobile stations (202 and 204). 
The plurality of mobiles stations operable to communicate in continuous bi-directional 
manner for the direct exchange of information with the base station (206, 208, 210, and 
212; Col 7, L53-57). Implementing Fouche et al's estimating and correcting for carrier 
frequency offset and sampling frequency offset in the mobile stations of Frodigh et al 
would provide detecting and correcting for carrier frequency offset and sampling 
frequency offset in each OFDM mobile stations, thus satisfying the common frequency 
is a carrier frequency in a first remote transceiver unit and a sampling frequency in a 
second remote transceiver unit. Therefore, it is obvious to one of ordinary skill in the art 
at the time of invention was made to combine Fouche et al's estimating and correcting 
for carrier frequency offset and sampling frequency offset technique with the mobile 
stations of Frodigh et al. One of ordinary skill in the art would be motivated to do so to 
reduce complexity of the clock recovery system at the level of the receiver, thus 
decreasing its cost. 

b) Regarding claims 34 and 35, Fouche et al disclose a device adapted to be used 
in a communication system, the communication system using one of OFDM, NBFDM, 
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DMT, FDMA and TDMA (OFDM receiver shown in Fig. 2), comprising: 

means for detecting (FFT 25) responsive to a continuous comparison of received 
and detected signals (in the receiver) a comparative offset between respective common 
frequency references used locally (Fig. 1 , PLL generates reference signal; Col 2, L12- 
17) by (the receiver) in at least one first signal transmitted, wherein the common 
frequency is a carrier frequency and a sampling frequency (block 213 and 23, Col 1 0, 
L30-38); 

means for adjusting (FFT 25 and 26) the common frequency in accordance with 
the offsets detected responsive to the continuous comparison of received and detected 
signals in at least one second signal to be transmitted to correct for an error in the 
common frequency reference used locally thereat (receiver receive signals 
continuously), so that the effects of the offset to be perceived will be substantially 
reduced in preemptive manner, the second signal to be transmitted being thereby 
adjusted to be in substantial frequency lock with the common frequency reference 
(same detection and correction for carrier and sampling frequency offset technique 
apply to the second signal; Col 10, L30-38). 

Fouche et al disclose estimating and correcting for carrier frequency offset and 
sampling frequency offset in an OFDM receiver system, but did not explicitly disclose a 
plurality of remote transceiver units operable to communicate in continuous bi- 
directional manner for the direct exchange of information with a central transceiver unit 
disposed remotely therefrom using a common frequency; means for communicating 
information corresponding to the detected offsets for the central transceiver unit to the 
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first and second remote transceiver units; and wherein the common frequency is a 
carrier frequency in a first remote transceiver unit and a sampling frequency in a second 
remote transceiver unit. 

However, Frodigh et al disclose a typical OFDM communication system, 
comprising a base station (200 in Fig. 2) and a plurality of mobile stations (202 and 204). 
The plurality of mobiles stations operable to communicate in continuous bi-directional 
manner for the direct exchange of information with the base station (206, 208, 210, and 
212; Col 7, L53-57). The estimation and correction for carrier frequency offset and 
sampling frequency offset of Fouche et al may implemented in the base station or the 
mobile stations of Frodigh et al. The mobile stations and the base station are bi- 
directional, thus communicate information corresponding to the detected offsets. 
Therefore, it is obvious to one of ordinary skill in the art at the time of invention was 
made to combine Fouche et al's estimating and correcting for carrier frequency offset 
and sampling frequency offset technique with the OFDM communication system of 
Frodigh et al. One of ordinary skill in the art would be motivated to do so to reduce 
complexity of the clock recovery system at the level of the receiver, thus decreasing its 
cost. 

c) Regarding claims 4 and 1 8, Fouche et al disclose wherein the means for 
detecting the offsets in the first remote transceiver unit includes means for performing a 
correlation on a digital representation of the first signal so as to lock onto the offset in 
the carrier frequency (220 in Fig. 2). 
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7. Claims 5, 8, 1 9, 22, and 29 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fouche et al (US 5,313,169) in view of Frodigh et al (US 5,726,978), 
and further in view of Maneatis (US 5,727,037). 

a) Regarding claims 5 and 1 9, Fouche et al and Frodigh et al in combination 
disclose estimating and correcting for carrier frequency offset and sampling frequency 
offset in an OFDM communication system, but did not explicitly disclose a means for 
digitally shifting data in frequency. 

However, Maneatis discloses a typical PLL for reducing phase and frequency 
offset (Fig. 5), comprising a means for digitally shifting data in frequency to be 
transmitted (502, 504, 506, 510, and 508). PLL is well known in the art for 
synchronization. Therefore, it is obvious to one of ordinary skill in the art at the time of 
invention was made to combine the estimating and correcting for carrier/sampling 
frequency offset in an OFDM communication system of Fouche et al and Frodigh et al 
with the PLL of Maneatis. Thus, data are frequency shifted for synchronization. One of 
ordinary skill in the art would be motivated to do so to achieve optimum carrier 
frequency offset compensation in a communication system. 

b) Regarding claims 8 and 22, Fouche et al and Frodigh et al in combination 
disclose estimating and correcting for carrier frequency offset and sampling frequency 
offset in an OFDM communication system, but did not explicitly disclose means for 
locking onto the offset in the carrier frequency and for producing an output signal 
corresponding thereto. 
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However, Maneatis discloses a typical PLL (Fig. 5) for locking onto the offset in 
the carrier frequency and for producing an output signal corresponding thereto (502, 
504, 506, 51 0, and 508). PLL is well known in the art for synchronization. Therefore, it is 
obvious to one of ordinary skill in the art at the time of invention was made to combine 
the estimating and correcting for carrier/sampling frequency offset in an OFDM 
communication system of Fouche et al and Frodigh et al with the PLL of Maneatis. 
Thus, synchronization is achieved by locking onto the offset in the carrier frequency. 
One of ordinary skill in the art would be motivated to do so to achieve optimum carrier 
frequency offset compensation in a communication system. 

c) Regarding claim 29, Fouche et al disclose estimating and correcting for carrier 
frequency offset and sampling frequency offset in an OFDM receiver system, but did not 
explicitly disclose a plurality of remote transceiver units operable to communicate in 
continuous bi-directional manner for the direct exchange of information with a central 
transceiver unit; and a frequency lock loop in a first remote transceiver unit and a delay 
lock loop in a second remote transceiver unit. 

However, (1) Frodigh et al disclose a typical OFDM communication system, 
comprising a base station (200 in Fig. 2) and a plurality of mobile stations (202 and 204). 
The plurality of mobiles stations operable to communicate in continuous bi-directional 
manner for the direct exchange of information with the base station (206, 208, 210, and 
212; Col 7, L53-57). Implementing Fouche et al's estimating and correcting for carrier 
and sampling frequency offset in the mobile stations of Frodigh et al would provide 
detecting and correcting for carrier frequency offset and sampling frequency offset in 
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each OFDM mobile stations. Therefore, it is obvious to one of ordinary skill in the art at 
the time of invention was made to combine Fouche et al's estimating and correcting for 
carrier frequency offset and sampling frequency offset technique with the mobile 
stations of Frodigh et al. 

In addition, Fouche et al disclose PLL for carrier and sampling frequency offset 
correction. On the other hand, (2) Maneatis discloses a frequency lock loop (PLL in Fig. 
1 ) and a delay lock loop (DLL in Fig. 5). The frequency lock loop comprising a 
frequency shift block (102), while the delay lock loop comprising a timing acquisition unit 
(502). A PLL uses a VCO to match both frequency and phase. A DLL uses a voltage 
controlled delay line to match delay (Col 1 , L50-57). PLL and DLL are well known and 
very similar in design and operation. A DLL/PLL can be used for synchronization (720 in 
Fig. 7; Col 1 5, L1 3-1 9). Thus, replacing PLL of Fouche et al with DLL of Maneatis 
would provide sampling frequency offset estimation and correction. Therefore, it is 
obvious to one of ordinary skill in the art at the time of invention was made to combine 
Fouche et al's estimating and correcting for carrier and sampling frequency offset with 
the mobile stations of Frodigh et al, and with the PLL/DLL teaching of Maneatis. The 
combination indicates an OFDM communication system comprising a base station in a 
bi-directional communication with a plurality of mobile stations. A first mobile station 
comprises a frequency lock loop and a second mobile station comprises a delay lock 
loop, the frequency and delay lock loops being adapted to detect comparative carrier 
and sampling frequency offsets in the respective first signals and to produce offset 
information corresponding thereto indicative of offsets between respective common 



Application/Control Number: 09/41 6,098 Page 1 0 

Art Unit: 2611 

frequency references locally used at the remote and central transceiver units; and a 
frequency shift block in said first remote transceiver units and a timing acquisition unit in 
of said second remote transceiver units respectively coupled to receive the offset 
information and digital data to be transmitted by said first and second remote 
transceiver units in at least one second signal to be received by the central transceiver 
unit disposed remotely therefrom, the frequency shift block and timing acquisition unit 
being respectively adapted to digitally shift and sample the digital data in frequency in 
accordance with the common frequencies and frequency offsets corresponding thereto 
to correct for errors in the common frequency references used locally at the central 
transceiver unit, so that the effects of the carrier and sampling frequency offsets to be 
perceived by the central transceiver unit will be substantially reduced in preemptive 
manner. One of ordinary skill in the art would be motivated to do so to reduce 
complexity of the clock recovery system at the level of the receiver, thus decreasing its 
cost. 

8. Claims 9, 23, and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fouche et al (US 5,31 3,1 69) in view of Frodigh et al (US 5,726,978), further in view 
of Maneatis (US 5,727,037), and in further view of Cook (US 5,818,889). 
a) Regarding claims 9 and 23, Fouche et al, Frodigh et al, and Maneatis in 
combination disclose estimating and correcting for carrier frequency offset and sampling 
frequency offset in an OFDM bi-directional communication system, but did not explicitly 
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disclose means for variably adjusting a reference frequency output by a crystal oscillator 
in accordance with the output signal generated by the locking means. 

However, Cook discloses a variable crystal oscillator (VXO) is typically used as 
a part of PLL to track variations in received phase with low jitter (Col 2, L6-8). Applying 
a VXO in the PLL of Maneatis provides desirable reference frequency for carrier 
frequency offset compensation. Therefore, it is obvious to one of ordinary skill in the art 
at the time of invention was made to combine Fouche et al, Frodigh et al, and Maneatis' 
teaching of estimating and correcting for carrier/sampling frequency offset in an OFDM 
bi-directional communication system with the VXO of Cook. One of ordinary skill in the 
art would be motivated to do so to facilitate varies PLL tracking in received phase with 
low jitter in an OFDM communication system. 

c) Regarding claim 31 , Fouche et al disclose estimating and correcting for carrier 
frequency offset and sampling frequency offset in an OFDM receiver system, but did not 
explicitly disclose a plurality of remote transceiver units operable to communicate in 
continuous bi-directional manner for the direct exchange of information with a central 
transceiver unit; a frequency lock loop in a first remote transceiver unit and a delay lock 
loop in a second remote transceiver unit; a crystal oscillator; and variable adjustable 
devices. 

However, (1) Frodigh et al disclose a typical OFDM communication system, 
comprising a base station (200 in Fig. 2) and a plurality of mobile stations (202 and 204). 
The plurality of mobiles stations operable to communicate in continuous bi-directional 
manner for the direct exchange of information with the base station (206, 208, 210, and 
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212; Col 7, L53-57). Implementing Fouche et al's estimating and correcting for carrier 
and sampling frequency offset in the mobile stations of Frodigh et al would provide 
detecting and correcting for carrier frequency offset and sampling frequency offset in 
each OFDM mobile stations. Therefore, it is obvious to one of ordinary skill in the art at 
the time of invention was made to combine Fouche et al's estimating and correcting for 
carrier frequency offset and sampling frequency offset technique with the mobile 
stations of Frodigh et al. 

In addition, Fouche et al disclose PLL for carrier and sampling frequency offset 
correction. On the other hand, (2) Maneatis discloses a frequency lock loop (PLL in Fig. 
1 ) and a delay lock loop (DLL in Fig. 5). The frequency lock loop comprising a 
frequency shift block (102), while the delay lock loop comprising a timing acquisition unit 
(502). A PLL uses a VCO to match both frequency and phase. A DLL uses a voltage 
controlled delay line to match delay (Col 1 , L50-57). PLL and DLL are well known and 
very similar in design and operation. A DLL/PLL can be used for synchronization (720 in 
Fig. 7; Col 1 5, L1 3-1 9). Thus, replacing PLL of Fouche et al with DLL of Maneatis 
would provide sampling frequency offset estimation and correction. Therefore, it is 
obvious to one of ordinary skill in the art at the time of invention was made to combine 
Fouche et al's estimating and correcting for carrier and sampling frequency offset with 
the mobile stations of Frodigh et al, and with the PLL/DLL teaching of Maneatis. The 
combination indicates an OFDM communication system comprising a base station in a 
bi-directional communication with a plurality of mobile stations. A first mobile station 
comprises a frequency lock loop and a second mobile station comprises a delay lock 
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loop. One of ordinary skill in the art would be motivated to do so to reduce complexity 
of the clock recovery system at the level of the receiver, thus decreasing its cost. 

Moreover, (3) Cook discloses a variable crystal oscillator (VXO) is typically used 
as a part of PLL to track variations in received phase with low jitter (Col 2, L6-8). 
Applying a VXO in the PLL (frequency synthesizer) of Maneatis provides desirable 
reference frequency for carrier frequency offset compensation. Therefore, it is obvious 
to one of ordinary skill in the art at the time of invention was made to combine Fouche et 
al, Frodigh et al, and Maneatis' teaching of estimating and correcting for 
carrier/sampling frequency offset in an OFDM bi-directional communication system with 
the VXO of Cook. One of ordinary skill in the art would be motivated to do so to 
facilitate varies PLL tracking in received phase with low jitter in an OFDM 
communication system. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eva Y Puente whose telephone number is 571 -272- 
3049. The examiner can normally be reached on M-F, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571 -272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

January 28, 201 1 

/EVAYPUENTE/ 

Primary Examiner, Art Unit 261 1 



